In order to solve the difficulty of the driver's continuous steering project in the FSEC, the research on the cruise control system based on the fuzzy PID control is carried for assisting the driver's operation. Firstly, the input and output of fuzzy control is determined, and the fuzzy rule table is established to complete the design of fuzzy PID control system. Secondly, the fuzzy controller is established in MATLAB, and the fuzzy PID model is built in Simulink. After the creation of the FSEC racing car model and the track model in the CarSim, the joint simulation of CarSim and Simulink is carried out. Simulation results show that the racing car equipped with the cruise control system based on fuzzy PID control finishes the project faster than the unused car, and the vehicle speed is more stable.
Introduction
Formula Student Electric China was developed on the basis of the Formula Student China. It needs to design a pure electric racing car to complete the competition items. One of the competition items is the 8-word route, which requires the car to steer continuously around two rings. This not only tests the operational stability of the car, but also requires the driver to have a better control over the speed and steering of the car. When doing this competition item, the driver often turns the car into an unstable state because he can't balance the control of the steering wheel and the throttle. The cruise control system, also e4724. https://doi.org/10.4236/oalib.1104724 Open Access Library Journal known as the constant speed driving system, enables the vehicle to automatically change the throttle opening during the system activation and keep running at a stable speed to reduce the driver's driving load [1] . Therefore, in order to assist the driver in controlling the steering of the car and the driver only needs to control the steering wheel when steering without paying too much attention to the speed and the throttle control, the cruise control system must be applied to the car. The cruise control system has strong nonlinearity and uncertainty. The Conventional PID control cannot meet the actual cruise control requirements [2] . In order to improve the precision and stability of cruise control, and apply the cruise control system to the continuous steering of the racing car, the FSEC car model is built by CarSim, the fuzzy PID controller is set up in Simulink, and the effectiveness of the combined simulation and analysis method based on CarSim and Simulink is proved.
Fuzzy PID Control System

Conventional PID Control
PID control is an algorithm of proportional-integral-derivative control. According to the deviation between the actual vehicle speed and the set vehicle speed, the vehicle cruise control with constant parameters of the system is realized.
During driving of the vehicle, the driver sets a certain vehicle speed value to the controller, and when the vehicle speed sensor also inputs the actual vehicle speed value to the controller, the deviation between the set vehicle speed value and the actual vehicle speed value is obtained. The proportional control of the controller outputs a corresponding control amount according to the magnitude of the deviation of the vehicle speed to control the rotation speed of the motor so that the traveling speed approaches the set vehicle speed value. The integral control of the controller accumulates the vehicle speed deviation and reduces the vehicle speed deviation by increasing the control amount, so that the traveling vehicle speed can maintain a constant and stable working state. The differential control of the controller serves as an estimate. When the characteristics of the controlled object are complex, strongly nonlinear, or time-varying, the conventional PID control parameters will oscillate the control system when adjustment is not appropriate, and it is difficult to achieve effective control [3] .
Fuzzy Controller Design
The absolute value of the speed error of the cruise control system |E| and the absolute value of the speed error change rate |EC| are used as input variables of the fuzzy controller. The domain theory of two input variables is −3 to 3. The corresponding fuzzy subset is {NB, NM, NS, Z, PS, PM, PB}. The output variables are the proportional coefficient Kp, the integral coefficient Ki and the differential coefficient Kd. Their fuzzy subsets are {NB, NM, NS, Z, PS, PM, PB}.
Control rules are formulated from aspects of system stability, response speed, overshoot and steady state accuracy. When the vehicle speed error value is small, Open Access Library Journal it is necessary to increase the proportional control function and reduce the integral control function. The system can have a certain error [4] . The fuzzy controller has two input variables, |E| and |EC|, and three output variables, Kp, Ki, and Kd, which summarize the fuzzy control rule table. Subordinate function and parameter adjustment rules are inputted into the fuzzy logic toolbox to obtain the PID parameter fuzzy matrix table [5] . When the control system is running, data processing is performed on the results of the fuzzy rules, and then the tuning of the PID parameters is completed.
Fuzzy PID control system design is as follows. The absolute value of velocity error |E| and the absolute value of velocity error change rate |EC| are added to the input end of the fuzzy controller. The fuzzification process turns it into a fuzzy input variable. The fuzzy output is derived according to the fuzzy inference rule, and the exact control quantity Kp, Ki and Kd are output through the process of ambiguity resolution. In the application of the actual PID controller, it is necessary to multiply the appropriate scaling factor Gp, Gi and Gd to get the true PID parameters Kp', Ki' and Kd'. The fuzzy PID control diagram of cruise control system is shown in Figure 1 . Figure 2 . The control surface is nonlinear, which indicates that the fuzzy control itself is nonlinear, and the fuzzy control system which is established is stored in the working directory. The fuzzy controller is used to adjust the 3 parameters of PID control, and the fuzzy PID control system is established by combining fuzzy control and PID control effectively.
Cruise Control System Based on Matlab and Fuzzy PID
CarSim Vehicle Model Establishment and Simulation Environment Settings
After the text edit has been completed, the paper is ready for the template. Duplicate the template file by using the Save As command, and use the naming convention prescribed by your journal for the name of your paper. In this newly created file, highlight all of the contents and import your prepared text file. You are now ready to style your paper. In order to ensure the accuracy of the vehicle model, a virtual dynamic simulation software CarSim was used to establish a dynamic system model that can simulate the running status of the vehicle in real time and reflect the dynamic characteristics of the system. Based on the F3 model in the vehicle model database, the racing model was established based on the FSEC racing parameters, as shown in Table 1 .
In the setting of the simulation environment, a road map for the 8-word route is established, as shown in Figure 3 . Two circles with the radius are arranged in a figure eight. The distance between the two centers is 18.25 meters. The inner diameter is 15.25 meters and the outer diameter is 21.25 meters. The track is 3 meters wide.
Joint Simulation and Result Analysis
Joint Simulation Model
CarSim provides a joint simulation interface with Simulink and implements connection communication between the two through S function [6] . The dy- 
Conclusion
In this paper, CarSim and Simulink are used for joint simulation, and the cruise control system for racing car is tested. The simulation results show that when the cruise control system with fuzzy PID control is applied to the car, the steering speed of the vehicle can be kept in an exact value. Compared with the unused car, the time of the completion of the project is shortened and the driver's driving load is reduced. This method laid a foundation for subsequent vehicle control design and parameters.
